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Automated Molecular Replacement Charles R. Kissinger and Bradley A. Smith, Pfizer, Inc. 1 1099 
North Torrey Pines Rd., La Jolla, CA 92037. 

New molecular replacement (MR) techniques have made it feasible to screen large databases of protein 
structures or structural fragments to extract the best available search model for a particular MR problem. 
The use of stochastic search techniques, such as simulated annealing or evolutionary algorithms, to carry 
out rapid six-dimensional (or higher) MR searches has proven to be a robust method for solving MR 
problems. This approach can be extended to make large-scale, highly automated search-model screening 
practical. We have developed a program, EPMR, which performs automated six-dimensional MR 
searches using an evolutionary optimization algorithm. We have examined the limits of effectiveness of 
this method with regard to search model quality, data quality, and alternative scoring criteria, and we are 
now exploring a variety of methods for extending this approach to make use of large structural 
databases- A highly parallel version of EPMR for multi-processor machines and computing clusters has 
been developed which allows multiple search models to be evaluated simultaneously. The evolutionary 
search procedure also has been extended to include selection of the optimal member of a set of search 
models during the course of the evolutionary search. We are now exploring the practicality of searching 
simultaneously with smaller structural fragments to allow the molecular model to be constructed during 
the search. The limits of these procedures with respect to database size and search model quality will be 
discussed. 
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